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The variable responses of Cutaneous reactions of the tuberculin type, in ex-
perimental animals, to the administration of ACTH and cortisone indicate the
need for careful analysis of the reported data with respect to the dosages and
animal species employed as well as the nature of the sensitizing infection.
No depression of cutaneous sensitivity to trichophytin in guinea pigs infected
with Trichophylon gypseum was reported by Kligman, Baidridge and Rebell (1)
with daily administration of 5 mgm. of cortisone in 0.7 kgm. animals (7.1 mgm/
kgm). Sonck and Miescher (2), using 270—330 gm. guinea pigs infected with
Achorion quincheanum, found a definite but not very marked reduction in the
trichophytin reaction in the animals receiving 5 and 10 mgm. of cortisone daily
(15.1 mgm/kgm). Reiss and Caroline (3) observed no alteration in the tricho-
phytin test in Achorion quinckcanum infected guinea pigs treated with either
ACTH or cortisone using 4.0 mgm. of the hormones per day (8.0 mgm/kgm).
Similar variable responses of the tubcrculin reaction in guinea pigs, infected
with BCG and with active progressive tuberculosis, to treatment with these
hormones is indicated by those experiments reported in the literature.
Consistent diminution or abolition of the hemorrhagic reaction in the Shwartz-
man Phenomenon in rabbits after administration of ACTH has been reported
by Shwartzman (4), Soffer, Shwartzman et al. (5), Marcus and Donaldson (6)
as well as by Hoigne, Koller and Storck (7) with the demonstration of the quan-
titative relationship of the effect on the reaction with the amount of ACTH
employed.
EXPERIMENTAL
Our present experiments deal with the reactions of the trichophytin test in
sensitized rabbits to treatment with appropriate doses of ACTH. The general
course of infection with a fluffy strain of Trichophyton purpureum in castrated
male Dutch Belted rabbits is reported as well as observations on subsequent
Trichophyton qypseum infection in these rabbits and non-castrated controls.
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Experimental infection with Trichophyton purpureum
Twenty Dutch Belted male rabbits, 2 months old, were obtained from Rock-
land Farms and maintained on Rockland Rabbit Ration with free access to water.
These rabbits were castrated under light nembutal anesthesia supplemented
with ether. At the time of the castration the weight of the rabbits was from 1.0
to 2.53 kilograms. Due to limitations of time the series of castrations were per-
formed over a two week period.
Inoculations with T. purpureum were performed according to a previously
described technic (8), two to four weeks after the castrations. A recently iso-
lated T. purpureum', a fluffy strain relatively rich in spores, was utilized for the
inoculum. A heavy suspension of the growth after two weeks on 4 % glucose,
1 % peptone agar (Difco) in saline was prepared for inoculation. The previously
clipped skin of the left flank was abraded over an area of 2 x 3 inches with a
scalpel and the inoculum was rubbed into the abraded area with a swab. Intra-
dermal injections of the same fungal suspension were made at three sites on the
previously clipped right flank of each rabbit.
The general course of the infection was followed with cultural studies of the
resulting scaly areas. Thereafter at monthly intervals, two subsequent inocula-
tions were made by means of the same technic and using the same strain of
fungus. One variation in the succeeding inoculations was the substitution of
sandpaper for the scalpel in producing the abraded area on the skins of the rab-
bits for the superficial inoculations.
A fourth inoculation was performed, one month after the last mentioned,
using the same strain of fungus but utilizing the growth on medium enriched
with 0.5% yeast extract (Difco), which addition was designed to enhance the
formation of spores (Hopper) (9).
Results of Trichophyton purpureum inoculations
Examination of the inoculated sites 10 days after the first inoculation revealed
erythematous, scaly lesions covering the abraded areas on the left flanks. These
reactions varied from mild, hardly perceptible scaling to fairly heavy scaling
with more intense erythema and in a few cases with some edema. There was no
crust formation or exudation noted in any case. The lesions did not extend
beyond the area of abrasion. The injected areas on the right flanks showed the
presence of elevated papules with reddened skin and some scaliness at the top
of the lesion which contained creamy pus. There was no essential difference in
the type of lesions in relation to the time interval after castration. Cultures
taken at 10 days after the inoculation gave positive results in 16 of the 20 rab-
bits inoculated.
One month after the first infection only five of the rabbits showed residual
effects of the inoculation and these were very mild. The rest of the rabbits had
responded with spontaneous cure. The course of infection following the three
subsequent inoculations was quite similar in character.
1 This strain of T. purpureun was obtained from the Section of Mycology of the New
York Skin and Cancer Unit of University Hospital.
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Experimental infection with Trichophyton gypseum
Nineteen castrated Dutch Belted male rabbits, which were previously in-
fected four times with T. purpureum (see preceding discussion) were infected
with T. gypseum 7 4516 on the abraded skin of the left flank (side previously
infected with T. purpureum) using the technic described above but omitting the
intradermal injections. Besides the castrated rabbits, three non-castrated male
Dutch Belted rabbits of the same age but not previously infected with T. pur-
pureum, were also used.
Fie. 1. Kerion-like reaction 14 days after Trichophyton gypseum infection in a rabbit
which has been previously infected with Trichophyton purpureurn.
Results of Trichophyton gypseum inoculation
On the twelfth day after the inoculation all the animals had developed heavy
crusting on an edematous, severely inflamed skin (Fig. 1). This crust formation
gradually diminished. By the twenty-sixth day central crusting had disappeared
leaving some scaliness surrounded by heavy crusting which persisted at the
periphery. On the thirty-fifth day nine of the castrated animals still showed
patches of heavy crusting while nine rabbits had only mild to moderate scaliness
with no crusting. Among the three non-castrated rabbits, one had recovered
from the infection, whereas two still had heavy crusting on the periphery 40
days after the inoculation. However these rabbits showed a definite clearing in
the center. Spontaneous cure resulted in all the animals.
Complete regrowth of hair was seen in 4 rabbits by the thirty-fifth day, 11
2 We are indebted to Dr. Elizabeth Hazen for this strain of the organism.
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animals had regrown hair in patches while 5 still showed alopecia of the infected
area.
Cultures taken after inoculation with T. gypseum gave positive results after
the first week of infection in 6 castrated rabbits and 2 non-castrated rabbits.
Additional cultures were taken from 6 representative castrated animals and 2
of the non-castrated rabbits subsequently. Among the castrated animals only
one gave a positive culture 51 days after the last infection whereas 2 of the non-
castrated rabbits gave positive cultures on the 25th and 28th days respectively
after the infection.
TRICHOPHYTIN TEST AND EFFECT OF ACTH ON THE TRICHOPHYTIN TEST
Materials used
Trichophytin Hoechst: Lot No. 30-8-53, 35A, Farbwerke Hoechst, Frankfurt
(M), Germany. This is prepared from T. gypseum asteroides, T. cerebriforme, T.
rosaceum, T. violaceum and T. faviforme (several strains of each) grown in liquid
medium and the trichophytin prepared in a manner similar to that of old tuber-
culin. The cultures are killed by heat, filtered and the filtrate concentrated. For
our tests this material was used undiluted.
Trichophytin Lederle: Lot No. 1049-130A, Lederle Laboratories, Pearl River,
N. Y., is made from T. interdigitale and is sold undiluted. (Lederle Laboratories
has discontinued the preparation of this product.) For our tests this material
was used undiluted.
Trichophytin Arlington: Lot No. 5394, Allergenic Extract, Arlington Chemical
Co., Yonkers, N. Y. is a trichophytin mixture prepared from T. gypseum, T.
interdigitale and E. inguinale and supplied in a 1:20 dilution. This was used
directly without further dilution but was more dilute than the other preparations
tried.
ACTHAR gel: Lot No. K 46610, 1 ml. equivalent to 20 I.U., Armour Labora-
tories, Chicago, Ill., is a long-acting preparation of ACTH in a mixture of gelatin
and propylene glycol. It is designed to deliver the therapeutic effects of ACTH
over a prolonged period, thus reducing the frequency of injections from the order
of 3-4 times a day with the aqueous preparation of ACTH to 1-2 times a day
with the long-acting gel.
EXPERIMENTAL METHODS AND RESULTS
Trichophytin tests were performed on all the rabbits, 23 months after the
inoculation with T. gypseum, using the three different trichophytins described
above at different sites on the left flank. Amongst the trichophytins, the Hoechst
trichophytin gave the most consistent results with 14 positive reactions of 19
rabbits tested; the other 5 showed only transient erythema. With the Lederle
trichophytin, only 2 positives were obtained with 15 animals displaying only
transient erythema and 2 showing no reaction at all. With the Arlington tricho-
phytin, which was supplied in a 1:20 dilution, inconsistent results were obtained
with no positive reactions; 8 of the animals showed no reaction at all and 11
animals displayed a transient erythema.
TRICHOPHYTON GYPSEUM INFECTION IN RABBITS 195
TABLE I
Dosage schedule for L4CTH administration. .'tcther get (Armour) lot No. K 46610
1 ml equivalent to 20 I.E. ACTH
DATE EXPEEIMENTAL PEOCEOUEE ACTH PEE KOM. (ACTRAR GEL)
6/2/52 — 6.25 mgm/kgm
6/3/52 — 2.0 mgm/kgm
6/4/52 Hoechst trichophytin inj. 2.0 mgm/kgm
6/5/52 24 hr. reading 2.0 mgm/kgm
6/6/52 48 hr. reading 2.0 mgm/kgm
ACTHAR; method of administration: Gel warmed in water bath and injected intra-
muscularly.
TABLE II
Effect of ACTH on trichophytin reaction in sensitized castrated male and non-castrated
male Dutch belted rabbits
Observations of skin reactions 48 hours after intradermal injection of
Hoechst triehophytin
WITHOUT AcTK ArTEK AcTH*
EABDIT
NO. Mean Mean
Biameter Erythema Induration Diameter Erythema Induration
mm mm
A-4' 10 Marked 3 x 3 mm — Faint 0
B-i' 16.5 Faint Papule, 4 x 4 mm. — 0 0
B-2' 10 Faint Papule, 3 x 3 mm. — 0 0
B-31 10 Marked Papule, 6 x 6 mm. — Faint 0
B-61 10 Marked 10 x 10 mm. — Faint 0
dusky
purpuric
C-i' 11 Faint Papule, 5 x 5 mm. Faint 0
C-3' 16.5 Faint Papule, 3 x 7 mm. Faint 0
C-61 16 Marked Palpable, 3 x 3 mm. Faint 0
(not elevated)
X' — Faint Papule,3x4mm. — 0 0
H-i3 16.5 Marked Marked 13 Marked Faintly per-
ceptible
R-23 19 Moderate (Marked) papule,
3 x 3 mm.
— Faint 0
R-32 8 Marked (Marked) papule
3x3mm.
— 0 0
Castrated male Dutch belted rabbits previously infected four times with T. purpureum
and once with T. gypseum. (Castration 7 months before ACTH administration.)
2 Castrated male Dutch belted rabbit Infected with T. porpureum only on 4 occasions.
(Castration 7 months before ACTH administration.)
Non-castrated male Dutch belted rabbits infected with T. ggpseum only on 1 occasion.
* Only those animals which gave a positive reaction to Hoechst trichophytin were se-
lected for ACTH treatment.
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For investigation of the effect of ACTH the 14 positive reactors to Hoechst
trichophytin were selected and oniy the Hoechst trichophytin was used for
testing. In accordance with the experience of Shwartzman in rabbits (5) it was
decided to use 6.25 mgm. of ACTH per kilogram in order to achieve an effective
dose since the number of sensitized animals at hand was not adequate to investi-
gate a range of doses.
The rabbits used weighed from 1.33 to 2.71 kgm. at this time. After the first
injection of ACTHAR gel four of the animals showed a severe reaction 3 hours
after the administration of hormone and subsequently 2 animals died (see foot-
note for description of reactions)3. Since the reactions were apparently due to the
toxic effect of ACTH the dosage was reduced to 2 mgm. per kilo per day. All
injections were given intramuscularly in the inner thigh muscles after the gel
had been gently warmed to body temperature. The dosage schedule in relation
to the trichophytin injections and the observations of the reactions is given in
Table I.
The results of the trichophytin test in the sensitive rabbits, pre-treated with
ACTH, are shown in Table II with the original trichophytin reactions in the
absence of ACTH for comparison. Suppression of the trichophytin reaction was
demonstrated in all the rabbits except for one animal which showed a diminu-
tion of the infiltration.
DISCUSSION
Several observations have been made of the suppressive effect of cortisone
and ACTH on the tuberculin and trichophytin tests as well as on the Shwartz-
man Phenomenon. Up to date no exact experimental evidence has been offered
to explain the exact mechanism exerted upon these immunologic reactions by
these compounds. It seems feasible that the ability of these hormones to depress
the tuberculin type of cutaneous reactions depends, in large part, on the hormone-
induced physiological alterations at the reaction site rather than on changes in
the hypersensitive state. It has been demonstrated however by Shwartzman
(4) and Dougherty (10) that the ability of these hormones to depress this type
of reaction depends on the amounts of hormones employed. Our observations
Toxic effects of ACTH in rabbits: Among 14 rabbits treated with 6.25 mgm./kgm. of
of ACTHAR gel (long-acting), 4 castrated rabbits showed an appreciable effect following
the injection. These rabbits were prostrated, with shallow respiration and a faint heart-
beat. The rest of the rabbits gave evidence of a dazed condition characterized by a dimin-
ished response to handling. In addition the pulse of these animals was also faint and rapid
and dyspnea was noted. 5 hours after the injection all animals except 2 of the previously
prostrated rabbits had recovered. One of the prostrated rabbits died 20 hours after the
injection and another died 2 days later. 24 hours after the first injection of ACTH the re-
maining animals showed a definitely ruffled condition of the fur. 48 hours later the animals
appeared normal.
Autopsies were performed on the two dead rabbits and no evidence was found of any gross
departure from normal except for some fatty degeneration of the liver seen in one of the
animals which had been castrated for approximately seven months and edema of the lung
in the same rabbit. Sections of organs from these animals, including the adrenals and the
pituitary bodies, were examined and except for edema of the lung in one rabbit were found
to be negative.
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are similar to the findings of these authors that, with effective doses, it is possible
to completely suppress the trichophytin reaction in rabbits.
For precision's sake, however, a variety of dosages would have been desirable
to ascertain the optimal maximum dose. On the other hand it is possible that the
2 mgm./kgm. of the ACTH gel corresponds in its action to a four times larger
dose of the aqueous ACTH. Consideration should also be given to the species
difference in adrenocortical secretion demonstrated by the investigations of
Bush (11) who stated that "the adrenocortical secretion of the rat and rabbit
is so unlike that of the other species examined (dog, ox, cat, ferret, monkey,
sheep) that some physiological consequences of this difference may be dis-
covered."
The preponderance of positive reactions with one trichophytin (Hoechst)
as compared with the weak reactions of the others (Lederle and Arlington)
should he noted. It is rather conjectural to give an explanation of the difference
in response but it may be possible that this divergence is due either to a different
method of preparation of the trichophytins or to the variety of species used.
The course of the experimental T. purpureum and T. qypseum infections
merits a brief discussion as well as the failure to produce a chronic dermatophyto-
sis with the inoculation of T. purpureum in castrated rabbits. We feel that various
factors may be responsible for the unsuccessful experiment. We believe that the
most important and probably the decisive factor may be that instead of using
a granular strain, a fluffy strain of T. purpureum was used. In addition, the
strain of rabbit differed from that employed in our previous study as well as the
existing difference in interval between the time of castration and the time of
the first inoculation.
The course of the T. gypseum infection added some interesting data concerning
the biology of the dermatophytes. Though the reactions to the inoculation of
T. qypseum \vere very severe in all the infected animals, the incubation time and
the peak of the disease were similar to that observed in a first infection. Our
findings correspond to those found in rabbits by DeLamater and Benham (12)
though it appeared to us that the clinical course in our rabbits was slightly
prolonged. No difference was observed between the course and duration of the
disease in the castrated, previously infected animals and in the non-castrated
animals infected for the first time. This observation illustrates that a preceding
infection with T. purpureum does not confer an immunity against T. gypseum
infection in the rabbit. It is also possible that as observed by Kusunoki (13)
and Prytek (14) that it is much more difficult to produce an immunity in rabbits
than in guinea pigs.
CONCLIJ5ION5
1. Adequate doses of ACTH suppressed the trichophytin reaction in 11 of 12
rabbits sensitized to trichophytin by inoculation with T. purpureum and T.
gypseum.
2. Attempts to infect castrated male Dutch Belted rabbits with a fluffy strain
of T. purpureum were unsuccessful in achieving a persistent infection.
3. Castrated rabbits previously infected with T. purpureum and subsequently
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infected with T. gypseum showed a very severe reaction to the T. gypseum infection;
but the disease nevertheless went on to spontaneous cure.
4. Non-castrated male Dutch Belted rabbits, not previously infected, showed
a reaction to T. gypseum inoculation which did not differ in extent or duration
from that observed in the castrated, previously infected animals.
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